Molecular defects in the E1 alpha subunit of the branched-chain alpha-ketoacid dehydrogenase complex that cause maple syrup urine disease.
Maple syrup urine disease (MSUD) results from an inborn metabolic error caused by a deficiency of the branched-chain alpha-ketoacid dehydrogenase complex (BCKDC). cDNA clones encoding the E1 alpha subunit of BCKDC from rat and human liver have been isolated and characterized. The chromosomal location of E1 alpha on chromosome 19q13.1-13.2 has been determined using complementary methods. The etiology of MSUD has been studied by determining the enzyme activity, protein mass and mRNA level of BCKDC in fibroblasts from a human family and Polled Hereford calves, both with classic MSUD. A TACTyr to AACAsn substitution at residue 394 of the E1 alpha subunit was identified in the human patient by using enzymatic amplification of mRNA followed by DNA sequencing. Amplification of both mRNA and genomic DNA, in combination with allele-specific oligonucleotide hybridization, demonstrated that the patient was a compound heterozygote, inheriting an allele with a structural mutation from the father, and an allele from the mother containing a presumably cis-acting defect in regulation that abolished the expression of one of the E1 alpha alleles. The results revealed for the first time that a case of MSUD was caused by structural and regulatory mutations involving the E1 alpha subunit. Recent studies by others have demonstrated that the same structural mutation as is found in this patient is responsible for the high incidence of MSUD in the Philadelphia Mennonite population.(ABSTRACT TRUNCATED AT 250 WORDS)